^ lAP20R^WSi^?T^ 11^ FEB » 

Method and equipment for fire-fighting 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a method for fire-fighting, the nnethod 
comprising: piercing a shell of a burning object by pushing at least one elon- 
gated piercing tool arranged in a rescue boom from the side of a first surface of 
the shell to the side of a second surface thereof; feeding, along at least one 
longitudinal channel in the piercing tool, a fire extinguishing medium to a noz- 
zle provided in the piercing tool; and spraying the fire extinguishing medium to 
the side of the second surface of the shell through a plurality of orifices pro- 
vided in the nozzle. 

[0002] The invention further relates to a rescue boom comprising: a 
boom provided with at least one movable boom part connected to a base; at 
least one piercing tool arranged at a free end of the boom, the piercing tool 
being an elongated piece comprising at least one longitudinal channel; at least 
one actuator for moving the piercing tool in the longitudinal direction of the 
piercing tool with respect to an outermost end of the boom; at least one feed 
channel for feeding a fire extinguishing medium to the channel in the piercing 
tool; and at least one nozzle, which is an elongated piece and which is con- 
nected to the channel in the piercing tool, the fire extinguishing medium being 
arranged to be fed through a plurality of orifices provided in the nozzle, 

[0003] The invention still further relates to a nozzle of a piercing tool 
for spraying a fire extinguishing medium, the nozzle being an elongated piece 
having a front end and a rear end and the nozzle comprising: fastening means 
at the rear end of the nozzle for fastening the nozzle to the piercing tool; at 
least one feed channel for feeding a fire extinguishing medium to the nozzle; 
and a plurality of orifices extending from the feed channel to an outer surface 
of the nozzle, the orifices being directed obliquely forwards such that the far- 
ther away from the front end of the nozzle a single orifice resides, the larger an 
acute angle between the middle axis of the orifice and the middle axis of the 
nozzle. 

[0004] In fire-fighting, it is extremely important to get the extinguish- 
ing measures started quickly, before a fire gets out of control. In aircraft acci- 
dents, for example, a fire should be brought under control no later than during 
the first couple of minutes from the outset of the fire. In such a case, the fire- 
fighting equipment must be brought to the scene of fire without delay, and a 
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fire extinguishing medium is to be fed quickly and without deconstruction of 
structures to the interior of a burning object. Thus, rescue booms arranged on 
a movable base have been provided that are equipped with a piercing tool ca- 
pable of penetrating through the wall construction of a burning object. A pierc- 
ing tool provided with a sharp tip is relatively easily capable of piercing the 
shell structures of vehicles or the like. After piercing, a fire extinguishing me- 
dium can be fed through the piercing tool directly to the burning object. In the 
prior art equipment, a fire extinguishing medium is sprayed through nozzles 
provided in the piercing tool evenly in every direction such that the shape of 
the resulting jet is circular. In practice, it has been found that such a shape of a 
jet is insufficient in situations where a fire is to be effectively prevented from 
expanding. The problem is thus the directing of a fire extinguishing medium jet. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] An object of the present invention is to provide a novel and 
improved method for fire-fighting as well as a rescue boom and a nozzle of a 
piercing tool to be used therein. 

[0006] The method of the invention is characterized by directing a 
plurality of single jets expelled from the orifices so that they form a single uni- 
form jet having a flat curtain-like shape. 

[0007] The rescue boom of the invention is characterized in that in 
the longitudinal cross section of the nozzle, the orifices in the nozzle are ar- 
ranged to pass via substantially the same imaginary plane so that the fire ex- 
tinguishing medium fed through the orifices is arranged to form a single uni- 
form jet having a flat curtain-like shape. 

[0008] The nozzle of the invention is characterized in that in the 
longitudinal cross section of the nozzle, the orifices are arranged to pass via 
substantially the same imaginary plane so that the fire extinguishing medium 
fed through the orifices is arranged to form a single uniform jet having a flat 
curtain-like shape. 

[0009] The idea underlying the invention is that a rescue boom is 
provided with a piercing tool equipped with a sharp tip so that the piercing tool 
can be punched or pushed through a shell of a burning object. The piercing 
tool is provided with one or more channels which enable a fire extinguishing 
medium to be conveyed therethrough to a nozzle which resides within a sec- 
tion of a free end of the piercing tool. The nozzle is provided with a plurality of 



orifices enabling the fire extinguishing medium to be discharged to a burning 
object. According to the invention, the orifices in the nozzle are arranged such 
that the single jets expelled from the orifices intersect one another, forming a 
single uniform Jet having a flat curtain-like shape. In order to achieve a flat cur- 
tain-lil^e jet, in the longitudinal cross section of the nozzle the orifices in the 
nozzle are arranged to pass via one imaginary plane. 

[0010] An advantage of the invention is that the jet has a flat cur- 
tain-like shape, which enables the jet to be directed accurately. In addition, 
such a flat curtain-like jet can form a "wall" which enables an object to be ex- 
tinguished to be confined. In aircraft fires, for example, a wall of a fire extin- 
guishing medium can be formed between a seat of fire and the rest of a pas- 
senger cabin so that the fire can be prevented from expanding. Furthermore, 
the jet may serve as a wall to protect passengers exiting the passenger cabin. 

[0011] The idea underlying an embodiment of the invention Is that 
the entire piercing tool or, alternatively, only the nozzle, is turned around its 
longitudinal axis, which enables the position of the curtain-like jet to be 
changed. 

[0012] The idea underlying an embodiment of the invention is that 
the piercing tool comprises a shank whose end is provided with a tip part com- 
prising a detachable nozzle part and a detachable tip piece. 

[0013] The idea underlying an embodiment of the invention is that 
gases formed in a fire can be prevented from expanding in a burning object by 
means of a curtain formed by a fire extinguishing medium. It is thus possible, 
for instance, to prevent toxic gases from expanding in a passenger cabin of an 
aircraft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention is now described in closer detail in the accom- 
panying drawings, in which 

[0015] Figure 1 schematically shows a rescue boom in accordance 
with the invention, arranged on a movable base, 

[0016] Figure 2 schematically shows a part of a piercing tool in ac- 
cordance with the invention, 

[0017] Figure 3 schematically and as seen from direction A shows 
the cross section of the piercing tool shown in Figure 2 and a curtain-like jet 
formed by a nozzle, 



[0018] Figure 4 schematically and as seen from direction B shows a 
tip of the piercing tool in accordance with Figure 2, 

[0019] Figure 5 is a schematic side view showing a free end of an- 
other piercing tool in accordance with the invention, 

[0020] Figures 6 and 8 are schematic and perspective views show- 
ing a nozzle in accordance with the invention, 

[0021] Figure 7 is a schematic back view showing the nozzle shown 
in Figures 6 and 8, 

[0022] Figure 9 is a schematic front view showing the nozzle shown 
in Figures 6 and 8, 

[0023] Figures 10 and 1 1 schematically show locations of orifices in 
the nozzle shown in Figures 6 to 9, 

[0024] Figure 12 is a schematic side view showing a way to confine 
a seat of fire, 

[0025] Figure 13 schematically and as seen from the longitudinal di- 
rection of a piercing tool shows an arrangement wherein a curtain-like jet is 
turned with respect to the longitudinal axis of the piercing tool, 

[0026] Figure 14 is a schematic side view showing an arrangement 
for turning a piercing tool with respect to its longitudinal axis, 

[0027] Figures 15a and 15b schematically and as seen from the 
longitudinal direction of a piercing tool show a second arrangement for tuming 
a piercing tool with respect to its longitudinal axis, 

[0028] Figure 16 is a schematic side view showing a third arrange- 
ment for turning a piercing tool with respect to its longitudinal axis, and 

[0029] Figure 17 is a schematic side view showing an arrangement 
for turning a nozzle with respect to the longitudinal axis of a piercing tool. 

[0030] For the sake of clarity, the figures show the invention in a 
simplified manner. In the figures, like reference numerals identify like elements. 

DETAILED DESCRIPTION OF THE INVENTION 

[0031] Figure 1 shows a rescue vehicle 1 comprising an independ- 
ently movable base 2, which may be any suitable vehicle, such as an all-terrain 
vehicle similar to that shown in Figure 1. Alternatively, the movable base may 
be e.g. a trailer or a vessel. On the base 2 a rescue boom 3 is arranged which 
comprises at least one boom part movable with respect to the base 2. In the 
solution shown in Figure 1, the boom 3 is arranged behind a cabin 4. The 



boom 3 comprises a first boom part 5a whose first end is connected to the 
base 2 such that the boom part 5a can be turned around a vertical axis V. Fur- 
thermore, a horizontal articulation H1 enables a second, i.e. an outermost end, 
of the first boom part 5a to be lifted and lowered. Furthermore, to the outer- 
most end of the first boom part 5a, a second boom part 5b is connected such 
that its outermost end can be lifted and lowered with respect to a horizontal 
articulation H2 residing between the first boom part 5a and the second boom 
part 5b. The boom parts 5a, 5b can be moved e.g. by means of pressure me- 
dium operated cylinders or motors, or in some other manner known per se. For 
the sake of clarity, no actuators necessary for moving the boom are shown in 
Figure 1 . An outer end of the boom 3 is provided with a piercing device 6 com- 
prising an elongated piercing tool 7 having a sharp tip, as well as means for 
pushing the piercing tool 7 from the side of a first surface 8a of a wall construc- 
tion 8 to the side 8b of a second surface thereof. The piercing device 6 may 
comprise e.g. an impact device for striking the piercing tool 7 through the wall 
construction 8. The base 2 is further provided with a tank 9 for a fire extin- 
guishing medium. The fire extinguishing medium is pumped to the piercing de- 
vice 6 by means of a pump 10 along a feed channel 1 1 . The feed channel 1 1 
is connected to the piercing tool 7 such that the fire extinguishing medium can 
be fed along one or more longitudinal channels provided in the piercing tool 7 
to a nozzle 12 in the piercing tool 7. The number of nozzles 12 may be one or 
larger. Orifices provided in the nozzle 12 are located so as to enable a uniform 
flat curtain-like jet 13 to be formed. Such a curtain-like jet 13 enables a "parti- 
tion wall" to be formed in a burning object. The curtain-like jet 13 enables the 
burning object to be confined and also combustion gases and heat to be pre- 
vented from expanding on the scene of fire. 

[0032] In the situation shown in Figure 1, the base 2 has been 
driven near the body of an aircraft whereafter, by moving the boom 3, the 
piercing device 6 has been brought against the outer surface 8a of the body of 
the aircraft. The boom 3 is then held in place and the shell structure 8 of the 
wall of the aircraft is pierced by striking the piercing tool 7 therethrough. Next, 
by means of the piercing tool 7, a fire extinguishing medium is fed to a space 
8b confined by the wall construction 8. The wall construction 8 may be pierced 
as many times as necessary, e.g. so as to enable curtain-like Jets 13 to be pro- 
vided on both sides of the seat of fire. The fire extinguishing medium may be 
water, fog formed by water and gas, fire fighting foam, fire fighting chemical or 



another suitable solid or liquid material or a mixture thereof. After a necessary 
amount of fire extinguishing medium has been fed, the piercing tool 7 is pulled 
out of the wall construction 8 by means of the piercing device 6, whereafter the 
piercing device 6, by moving the boom 3, can be moved to another place for 
further piercing and feeding of the fire extinguishing medium. In order to pre- 
vent the piercing tool 7 from damaging, the boom 3 may be stopped from mov- 
ing altogether during a piercing procedure. 

[0033] Figure 2 partly shows a free end of a piercing tool 7. The 
piercing tool 7 comprises an elongated shank 14 whose end is provided with a 
tip part 15. The tip part 15 comprises an integrated sharp tip 16 for piercing a 
shell, and a nozzle 12 for spraying a fire extinguishing medium. The tip part 15 
may be an integral part of the piercing tool 7 or it may be a replaceable sepa- 
rate piece which may be fastened e.g. by a screw joint to the tubular shaft 14. 
As can be seen, the nozzle 12 comprises a plurality of orifices 17 that are di- 
rected obliquely forwards. The angle position of the orifices 17 is selected such 
that the farther away from the front end of the nozzle an orifice 17 resides, the 
larger an acute angle between the middle axis 18 of the orifice and the middle 
axis 19 of the piercing tool. Furthermore, the diameter of the orifices 1 7 may be 
dimensioned to be the larger the smaller the angle between the middle axis 18 
of the orifice and the middle axis 19 of the piercing tool. In such a case, a cur- 
tain-like jet 13 is made to extend far to the front of the piercing tool 7, It is to be 
noted that Figure 2 only shows a part of a jet 13. As further illustrated in Figure 
2. single jets 20 expelled from the orifices 17 intersect one another, forming a 
single uniform curtain-like jet 13. Furthermore, the orifices 17 provided in the 
nozzle 12 are formed such that in the longitudinal cross section of the nozzle 
12, they pass via substantially the same imaginary plane. In such a case, the 
jet 13 has the shape of a narrow curtain, as can be seen in Figure 3. Figure 4 
is a front view showing the tip of the piercing tool 7 as seen from direction B. It 
can be seen also in Figure 4 that the orifices 17 of the nozzle 12 are located 
successively in two lines of orifices 21 and 22. 

[0034] Figure 5 shows a tip of another piercing tool 7. In this case, 
the shank 14 of the piercing tool 7 is provided with a separate nozzle 12 and a 
tip piece 23. The tip piece 23 may comprise a conical tip 24 having a circular, 
triangular or quadrangular cross section and, further, connecting means for 
fastening the tip part 23 to the piercing tool 7. The connecting means may in- 
clude a pin-like section that can be inserted into a recession 25 provided in the 



nozzle 12, and subsequently fastened immovably by a fastening screw or the 
like. The recession 25 can be seen e.g. in Figure 8. The nozzle 12 may be a 
sleeve-like piece arranged between the shank 14 and the tip piece 23. 

[0035] As can be seen in Figures 5 to 9, the nozzle 12 comprises a 
plurality of orifices 17 directed obliquely forwards. The number, direction, loca- 
tion and cross section of orifices 17 affect the shape of a curtain-like jet 13. 
The jet 13 may also be affected by the feed pressure of a fire extinguishing 
medium, and the fire extinguishing medium used. At the successive orifices 17, 
the outer surface of the nozzle 12 is further provided with longitudinal grooves 
26a to 26d that also tend to direct the jet 13 into the form of a narrow curtain. A 
groove may thus assist in the directing and evening out single jets. A groove 
may be a uniform one, having a length similar to that of an entire line of orifices 
21, 22 or, as shown in Figures 5 to 9, a nozzle 12 may comprise two succes- 
sive separate grooves 26a, 26b; 26c, 26d, resulting in a total of four grooves. 
The shape of the bottom of the grooves 26a to 26d may be inwardly curved, 
which also contributes to the formation of a curtain-like jet 13. Furthermore, 
such grooves 26a to 26d are quick to manufacture using e.g. a slotting cutter. 

[0036] As can be seen in Figures 6 and 7, the inner diameter 27 of 
a nozzle 12 increases gradually towards a rear part of the nozzle 12. Thus, an 
interior part 17a of all orifices 17 is well exposed so that a fire extinguishing 
medium is allowed to flow into the orifices 17 unobstructedly. 

[0037] Figures 10 and 11 illustrate the locations of orifices 17 of the 
nozzle 12. The orifices 17 are an-anged to pass via the same imaginary longi- 
tudinal plane surface. It can be further seen in Figure 1 1 showing section G - G 
that the cross section of an orifice 17 is the larger the smaller the angle of the 
middle axis 18 of the orifice 17 with respect to the middle axis 28 of the nozzle. 
Figure 10 further shows in a broken line a recession 25 intended to receive a 
replaceable tip piece 23. 

[0038] Figure 12 illustrates the use of a rescue boom in accordance 
with the invention in connection with an aircraft accident. The piercing tool 7 
according to the invention enables a vertical curtain-like jet 13a to be formed 
which enables a seat of fire 29 to be restricted from the rest of an aircraft 30. 
Such vertical jets 13a may be provided on both sides of the seat of fire 29 so 
that the fire can be prevented from expanding. In addition, toxic combustion 
gases can be prevented from expanding in a passenger cabin 31 of the aircraft 
30. It is also possible to arrange a horizontal curtain-like jet 13b to restrict the 
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seat of fire 29 from the rest of the aircraft 30. In such a case, piecing can be 
carried out e.g. at the upper part of the passenger cabin 31 so that the horizon- 
tal jet is formed between the passenger cabin 31 and the seat of fire 29. A 
piercing tool may be arranged fixedly so that It forms either a horizontal or a 
vertical jet 13a, 13b or, alternatively, the piercing tool 7 or the nozzle 12 can be 
turned with respect the longitudinal axis thereof in order to form a horizontal or 
a vertical jet. In some cases the jet 13 can also be turned in other desired posi- 
tions. 

[0039] Figure 13 illustrates a piercing tool 7 wherein the position of 
curtain-like jets may be changed by turning the piercing tool 7 or a nozzle 12 
with respect to the longitudinal axis. 

[0040] Figure 14 is a side view showing a piercing tool 7 whose 
shank 14 is arranged to be turned with respect to its longitudinal axis in direc- 
tion C. The shank 14 is provided with a toothed rim 32 or the like whereto a 
rotating force produced by a motor 33 can be transmitted. Figure 14 further 
shows an actuator 34 which enables the piercing tool 7 to be pushed through a 
shell 8 of a burning object in direction D. The actuator 34 may be e.g. a hy- 
draulic cylinder. On the other hand, the actuator 34 may be an impact device 
for generating a quick stroke in order to provide piercing. 

[0041] Figures 15a and 15b show an arrangement wherein a pierc- 
ing tool 7 Is turned in direction C by means of a pressure medium cylinder 35. 
A linear motion E produced by the pressure medium cylinder 35 can be 
changed into a turning motion e.g. by means of a link mechanism 36. Alterna- 
tively, e.g. a toothed bar 37 and a toothed rim 38 arranged around the shank 
14 of the piercing tool 7 may be utilized, as shown in Figure 16. 

[0042] In a strongly simplified manner, Figure 17 shows an ar- 
rangement wherein the shank 14 of a piecing tool 7 is not turned but, instead, 
a nozzle 12 is arranged to turn in direction C with respect to the shank 14. The 
turning of the nozzle 12 with respect to Its longitudinal axis can be produced 
e.g. by arranging, in connection with the nozzle 12, pressure medium operated 
rotating elements whereto a fire extinguishing medium can be fed through a 
first feed channel 39 or a second feed channel 40. The turning direction of the 
nozzle 12 depends on which one of the channels 39. 40 is used for feeding the 
fire extinguishing medium to the rotating elements. 
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[0043] The drawings and the related description are only intended 
to illustrate the idea of the invention. The details of the invention may vary 
within the scope of the claims. 



